ABSTRACT BACKGROUND: Emerging data suggest that essential or primary hypertension occurs in the young. Parental socioeconomic status may play a role but the exact mechanisms still remain unclear. OBJECTIVE: This study was aimed at determining the relationship between parental socioeconomic status and casual blood pressure in adolescents. METHODS: One thousand and eight adolescents attending two secondary schools in Calabar, Nigeria were selected by stratified random sampling. Their blood pressure, weights and heights were taken using standard methods and sociodemographic data were obtained using a pretested semistructured questionnaire. RESULTS: Blood pressure was increased with age with males having higher values. The other major determinants of blood pressure were weight, height, body mass index, level of physical activity and parental socioeconomic status (p <0.05). No relationship was established between these determinants as well as dietary habits with parental socioeconomic status (p > 0.05). Female adolescents with parents in the lower socioeconomic classes had significantly higher systolic and diastolic blood pressure (p < 0.05). In contrast, parental socioeconomic status showed no significant relationship with systolic blood pressure and diastolic blood pressure in males (p >0.05).The prevalence of elevated blood pressure was higher in females than in males. 
INTRODUCTION
Hypertension is rapidly becoming a major public health problem and has been identified as one of the leading causes of cardiovascular disease as well as premature mortality in the world.
1, 2 A vast majority of cases have no known aetiology. Emerging data suggest that essential hypertension also occurs in the young and as a result, assessment and management of blood pressure in childhood and adolescence is strongly recommended to ensure improved cardiovascular health in adulthood. 3 Socioeconomic status has profound effect on physical health. Several studies have shown that low parental socioeconomic status is associated with higher casual adolescent blood pressure and hypertension. [4] [5] [6] [7] Though the exact mechanisms remain unclear, residence in poor neighborhoods where environmental and economic stressors abound may be contributory. These stressors have been found to influence casual blood pressure in adolescents. [8] [9] [10] Low parental socioeconomic status has also been associated with foetal undernutrition which results in permanent alteration in the regulatory systems involved in the long term control of arterial pressure. It also increases susceptibility to cardiovascular disease in adult life. 11 Studies have further shown that this foetal under nutrition makes a baby vulnerable to stress that accompanies poor living conditions. Raised blood pressure in adolescents of poor socioeconomic background may be a persisting consequence of vulnerability to stress in prenatal, perinatal and postnatal life. 12, 13 Blood pressure tracking confirms that persistent elevation of blood pressure in childhood and adolescence is related to hypertension in adulthood. 14, 15 This study wass therefore aimed at evaluating the relation between of parental socio-economic status (SES) and casual blood pressure of Nigerian adolescents.
SUBJECTS, MATERIALS, AND METHODS
One thousand and eight adolescents aged 10 to 17 years of two randomly selected secondary schools from two different socioeconomic areas of Calabar metropolis in Cross River State of Nigeria formed the subjects for the study. One of the schools was attended by adolescents of low social class and a few from the middle class and located in the poorer area of the city. The other was attended by upper and middle class adolescents and located in the municipal area of the city. The other major criterion used to categorise the schools was the difference in school fees paid. The average fees paid per term for the schools attended by children from the lower socioeconomics classes was three thousand Nigerian naira only. In the schools attended by children from the higher social classes the fees per term was 45 thousand Nigerian naira and higher. Both schools were selected by balloting from the group of schools in the designated socioeconomic areas. Ages were those of the last birthday and corresponded to school records.
Subjects were selected by stratified random sampling. Each school hads six classes and each class had several streams. Six streams per class were randomly selected by balloting and 30 subjects were then randomly selected from the streams earlier chosen using the table of random numbers ensuring gender near equality. Socio demographic data which included age, sex, father's occupation, mothers' educational status as well as parents' marital status were obtained from the subjects using a semistructured questionnaire. Involvement in physical activity was also documented as subjects self reported the frequency and duration of physical activity they engaged in daily. Physical activity for the adolescents typically included walking to school, informal outdoor games like football, running errands on foot or bicycle and fetching water for domestic use. Subjects who engaged in at least 60 minutes of physical activity a day for at least three days were considered physically active. This is in conformity with the current recommendations for the assessment of physical activity in youth. 16 Dietary intake was measured using a 24-hour food recall administered to all subjects. Respondents reported all foods consumed during the previous 24 hours (midnight to the following midnight). The 24-h recall has been used by US Department of Agriculture (USDA) for decades and validated by various studies. 17, 18 Its use is easier in an environment like ours where there is little day to day variation in the diet and types of food is limited.
All subjects had their blood pressure measured in the morning by the authors (all doctors) in the sitting position from the right arm after five minutes rest using Accuson ® mercury sphygmomanometer with cuff of appropriate sizes. The appropriate cuff was that which had a bladder length of 80% and a width that was a least 40% of the subject's arm circumference. Phases 1 and V Korotkoff's sounds were used as systolic and diastolic values respectively. 19 Two measurements were taken from each subject to the nearest 2mmHg at five minutes interval and the mean calculated and used for analysis. Elevated blood pressure was defined as systolic and/or diastolic blood pressure > 95 th percentile for age and sex as recommended by the Fourth Report on the diagnosis, evaluation and treatment of high blood pressure in children and adolescents. 3 Anthropometric measurements were taken according to the methods described by Paynter and Parkin. 20 Height was measured with subjects standing barefoot using an erect metre rule placed against a perpendicular wall. The subjects stood erect, barefooted heels together against the bottom of the wall with the buttocks, shoulder and head touching the wall with the chin raised. They were told to look straight ahead, take a deep breath, and make themselves as tall as they could. A head piece was then made to rest on the head of the subject and held firmly to the wall at right angles and the subject was asked to move from under the head piece. The height was read from under the head piece on the calibrated metre rule placed against the perpendicular wall to the nearest 0.1centimetre.The height was confirmed by a second researcher.
Weight was measured using a calibrated bathroom scale. The bathroom scale has been recommended for use in older children and adolescents where the beam scale is not available. 21 Subjects
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were asked to stand on the weighing scale without shoes and wearing light clothes. They remained upright on the scale with upper limbs to the sides of the body while the weight was read to the nearest 0.1kg and recorded. Each measurement was followed by the adjustment of the scale to the zero mark. A standard 20kg weight was used to confirm the weight on the measuring scale after every 20th subject to ensure precision. The weighing scale was recalibrated after each measurement. The Body mass Index (BMI) calculated using the formula BMI = Weight (kg)/ Height (m 2 ) The socioeconomic status (SES) of the family was assessed using the father's occupation and the maternal educational attainment as proposed by Olusanya et al. 22 This method stratifies SES into five classes I to V. Class I are in the upper class and classes II and III are middle class while classes IV and V are low socio economic classes. The father's occupation has a cumulative score of 3 while the mothers' educational attainment has a cumulative score of 2. The total score places the subjects in the respective classes. For example class 1 = total score of 1, class 2 = total score of 2 and so on. Father's occupation: AProfessionals, Top civil servants, politicians, businessmen, Score 1. BMiddle level bureaucrats, skilled artisans and well to do traders, Score 2. CUnskilled workers and those whose income is at or below the national minimum wage, Score 3. Mother's Educational Attainment: A -Tertiary Education -University, Polytechnic (HND), Score 0. B -Secondary Education -Secondary school, College of Education, Ordinary Diploma, Score 1. CPrimary Education or no schooling, Score 2. This classification is very relevant in developing countries like Nigeria where most mothers are uneducated. Mother's education has been shown by studies to be positively associated with health care knowledge and heath care practice within the family irrespective of family income.
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Ethical Considerations
Informed consent was obtained from the parents, Principals of participating schools and the study protocol conformed to ethical guidelines of the 1975 Declaration of Helsinki. Written consent was obtained from the parents through the chidren.Students who did not have parental consent were replaced.
Statistical Analysis
Data analysis was carried out using SPSS software Version 11 results are presented as means and percentages. Analysis of Variance (ANOVA) was used to determine differences between and within group means. Multiple Regression analysis was used to determine the association between variables. The level of statistical significance was fixed at p < 0.05.
RESULTS
Socio-demographic characteristics
Of the 1008 subjects recruited, a total of 964 aged 10 to 17 years with complete data were included in the analysis and were made up of 472 males and 492 females. Male to female ratio was approximately 1:1.This is shown in Table  1 . Two hundred and twenty-four (23.2%) were from the upper social class (class 1), 444 (46.1%) from the middle class (classes 2 and 3) while 296 (30.7%) were from the lower socio-economic classes (classes 4 and 5). Nine hundred and fourteen (94.8%) were from families where the parents were still married.
Determinants of Blood Pressure in Adolescents
This is shown in Table 2 . Age was a significant determinant of both systolic blood pressure (SBP) and diastolic blood pressure (DBP) which were shown to Majority of the subjects (99.7%) had diets high in carbohydrates with little fat and oils. Carbohydrates were gotten from meals like rice, bread, yams and plantain, protein from beans and bean products while vegetable oil and palm oil used in preparing soup and stew served as sources of fat. Margarines, meat and milk were sparingly consumed. No significant difference was also observed between the socioeconomic groups (p > 0.05).
Prevalence of High Blood Pressure
This is shown in Table 4 . The prevalence of high blood pressure was 1.6% in males 2.0% in females with an overall prevalence (males and females) of 1.8%. Prevalence was higher in adolescents with parents in the middle and lower socioeconomic classes than those in the upper class.
DISCUSSION
In this study the determinants of blood pressure in coastal Nigerian adolescents were age, weight, body mass index (BMI), level of physical activity and parental socioeconomic status and corroborate findings from earlier studies in Nigerian adolescents from other parts of the country and else where in the world. (Figures 1and  2) . The parental socioeconomic status (SES) was significantly associated with SBP and DBP in females only.The lower the SES the higher the values(p < 0.05).The level of physical activity was only associated with DBP in female adolescents and was higher in the less physical active adolescents(p < 0.05). Body mass index (BMI) showed significant association with SBP and DBP in male adolescents only (p < 0.05), the more the BMI the higher the blood pressure values. Weight was only a significant determinant of SBP in both sexes but DBP in the females only. Height was not a significant determinant of the blood pressure in both sexes (p >0.05).
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Socio-Economic Status, Blood Pressure and Body Mass Index
Adolescents from the lower socioeconomic classes were found to have higher systolic blood pressure (SBP) than those in the upper and middle classes. This is shown in Table 3 . This association between parental socioeconomic status and adolescent systolic
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Ibadan. This not surprising as this study and theirs were carried out in urban centres. It has also been reported by Mvo et al 33 that among females in the lower socioeconomic classes in the African culture, it is often desirous to be overweight as it indicates wealth and happiness. Girls in the higher social classes may adopt western beauty ideals without fatness like the Caucasian girls. Balogun et al 4 found no association between parental socioeconomic status and blood pressure in children in Ife, Nigeria. This may be due to the fact that Ife is a semi-urban town where the socioeconomic class distinction may not be very clear and adoption of western style lifestyle at the time of the study at its early stages.
The parental SES was not found to influence the BMI of our subjects despite the fact that the females in the lower SES had higher BMI and this may be explained by the fact that their dietary habit and level of physical activity did not differ significantly across the socio-economic classes. The subjects irrespective of social class were still physically active being engaged in informal outdoor sporting activities such as football as well as running errands on foot or bicycle. Their diet was generally made up of carbohydrate with little protein and fat, thus most subjects had normal body mass index. Therefore extra calories from unhealthy dietary habits did not lead to significant weight gain. This observation has been reported in a study of adolescents from poor socioeconomic background in Nigeria. 34, 35 Studies from developed countries have reported higher body mass index in adolescents from low socioeconomic background which is attributed to early adoption of unhealthy dietary habits owing to lack of parental guidance and non availability of free space for physical activity like parks and walkways. 6, 9 The converse has been demonstrated in our study from a developing country where dietary habit is still generally healthy and adequate space is still available for significant physical activity.
Our findings suggest that the higher blood pressure in subjects of low socioeconomic background was not influenced by the traditional risk factors As regards the association between blood pressure in these adolescents and parental socioeconomic status (SES), the lower the SES the higher the blood pressure. This is also in keeping with findings from earlier studies in Nigeria and other parts of the world. 5,-9, 30-32 . The association was however stronger in the female adolescents who were shown to have higher BMI than their male counterparts. Akinkugbe et al 5 reported similar findings in female adolescents in -body mass index, physical activity and dietary habit. The relationship between socioeconomic status and blood pressure in this study could have been as a result of emerging new risk factors like foetal undernutrition and psychological stress which have been found to play major roles in the pathogenesis of high blood pressure in adolescents of poor socioeconomic background. Though low maternal socioeconomic status may be associated with low birth weight and thus indirectly with filial hypertension, the pathway is however not yet clearly understood. 36 Most of our subjects from lower socioeconomic classes reside in poor neighbourhoods with their parents. This is because as one moves down the socioeconomic ladder, residential choices become more limited. These neighbourhoods are usually characterized by high level of environmental stressors such as noise, overcrowding and violence. There is also economic stress from chronic poverty. These stressors usually lead to structural changes in the vascular wall which in turn elevate blood pressure. [6] [7] [8] [9] [10] The finding of higher casual blood pressure in our subjects from lower parental socioeconomic background may be due to the influences of these stressors. The probable effect of environmental stressors on the blood pressure of adolescents of African descent has been well highlighted. [30] [31] [32] The overall prevalence of elevated blood pressure in both sexes was 1.8% with males having a prevalence of 1.6% and females 2.0%. These values though lower than those in the literature are still within the range usually reported. Though majority of the subjects had parents in the middle and lower socioeconomic classes, the blood pressure elevation in these groups of adolescents cannot be attributed solely to parental socioeconomic status. This is because other factors that may have contributed to the elevation were not sought in this study. These have been listed as constituting our limitations.
This study has some limitations. Like many population based studies, our blood pressure reading was based on an average of two measurements at a single visit. A more precise estimate of blood pressure would have been obtained by multiple measurements during several visits. Family history of hypertension, obesity and diabetes mellitus were not obtained. An enquiry about tobacco use was also not made. Dietary data was collected for one day only. Accurate dietary intake of individual subjects may not have been assessed precisely as a single dietary recalls are known to be sometimes flawed.
We conclude that Nigerian adolescents of poor parental socioeconomic background have higher casual blood pressure. Limited access to health care, poor housing and food restriction is common in this socioeconomic group. Exposure to environmental and economic stressors which result from these have been implicated. Strategies to combat poverty and improve on the socioeconomic status of the populace should be put in place. Longitudinal studies should be carried out to follow up these adolescents to adulthood.
